INTRODUCTION {#sec1-1}
============

Rotator cuff tendon tears occur frequently, and surgical repair of the torn tendons is often necessary to relieve symptoms and restore function. Approximately, 15-20% of the repairs may re-tear, and regular radiological monitoring may be necessary in post-operative period for early detection and treatment of these failed repairs.\[[@ref1][@ref2]\] We describe a simple technique of radio-opaque marking of the rotator cuff margins using metal markers during surgical repair of the tears; the markers can be monitored on simple radiographs, and on sonography, and failure in cuff repair integrity may be diagnosed at an early stage.

SURGICAL TECHNIQUE {#sec1-2}
==================

The technique can be performed using both mini-open and arthroscopic techniques. The patient is positioned in the beach-chair position, and a standard posterior portal is used to evaluate the tear pattern and associated lesions. If a mini-open technique is used, a 2-inch incision is used along Langers' lines, and the deltoid muscle is split between its anterior and middle segments. The torn rotator cuff tendons are exposed, and the frayed edges are debrided. The footprint of the tendons along the greater tuberosity is prepared, and medial and lateral row anchors are placed. Medial sutures are passed in a mattress configuration through the tendons, and lateral sutures are passed as simple sutures, or in a Mason-Allen configuration.

Prior to suture knot tying, the healthy tendon edge is marked with a metal marker. The marker may be prepared using a metal wire that may be passed through the tendon edge and twisted around to form a closed loop; this is possible when a mini-open deltoid-splitting approach is utilized. Alternately, titanium hemostatic clips may be used; these may be clamped over the tendon edge using special forceps, and this may be performed as an arthroscopic procedure. Secure placement of the marker is crucial to prevent post-operative dislodgement, and it is useful to test the security with a probe. Thereafter, the medial and lateral sutures are tied; the double-row repair configuration adds to the fixation of the marker, and this is now securely placed between the tendon and the rotator cuff footprint \[Figure [1a](#F1){ref-type="fig"}-[c](#F1){ref-type="fig"}\].

![Intraoperative images show the technique of radio-opaque marking of the torn cuff tendon. (a) A special forceps are used to grasp the titanium clip during the procedure, (b) The position of the clip is shown prior to tying the medial and lateral row sutures, (c) The final position of the clip is shown after tying the sutures from the medial and lateral row anchors. (C: Clip, S: Supraspinatus, H: Grasping forceps, F: Rotator cuff footprint, A: Sutures from anchors)](IJSS-7-37-g001){#F1}

The post-operative rehabilitation protocol is similar to that of a double-row rotator cuff repair.\[[@ref1]\] In the immediate post-operative period, an anteroposterior shoulder radiograph is obtained with the shoulder in neutral rotation and the arm by the side, and the position of the metal marker is documented for future reference \[[Figure 2](#F2){ref-type="fig"}\]. Thereafter, a simple anteroposterior radiograph may be obtained at any time in the post-operative and follow-up visits to evaluate the position of the marker. The usual protocol is to obtain a true anteroposterior radiograph at 3 weeks and 6 weeks after surgery to detect early failures of repair that may be diagnosed in this period. Thereafter, 3-6 monthly radiographs or sonography may be performed to monitor cuff integrity. The follow-up radiographs are compared to the immediate post-operative radiograph, and displacement of the marker from the medial edge of the greater tuberosity footprint is measured. Significant displacement of the marker on early radiographs or progressive displacement on successive radiographs is indication for further evaluation and treatment \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Revision surgery for failed repairs has shown that the marker remains attached to the torn tendon, and is easily retrieved without additional damage to the cuff \[Figure [4a](#F4){ref-type="fig"} and [b](#F4){ref-type="fig"}\].

![Immediate post-operative radiograph demonstrates the position of the metal marker (C) relative to the anchors (A) and humeral head (H)](IJSS-7-37-g002){#F2}

![Anteroposterior (a) and axillary-lateral radiographs (b) show the medialized position of the metal marker (C), and are suggestive of failure of repair. (H: Humeral head, G: Glenoid)](IJSS-7-37-g003){#F3}

![(a) Arthroscopic evaluation of a failed cuff repair shows the torn tendon (T) of the supraspinatus (S), and the metal marker (C) is seen attached to the torn edge of the cuff. (F: Cuff footprint, A: Sutures from anchors), (b) Arthroscopic retrieval of the metal marker (C) is shown prior to final repair. (F: Cuff footprint, A: Sutures from anchors, S: Supraspinatus, T: Cuff tear)](IJSS-7-37-g004){#F4}

DISCUSSION {#sec1-3}
==========

Surgically repaired rotator cuff repairs may fail to heal or re-tear in the post-operative and rehabilitation periods, and regular periodic imaging is useful to detect these failures.\[[@ref3]\] Magnetic resonance imaging is the ideal modality; however, this may not be available readily and costs involved are often prohibitive. Ultrasonography is non-invasive, and may be the preferred mode of regular imaging of rotator cuff repairs; however, ultrasonography is operator dependent, and useful in experienced hands.\[[@ref4][@ref5]\] The radiographic technique described here is simple, and re-tears can be detected on simple radiographs that may be obtained readily. Further studies are necessary to analyze the utility and cost-effectiveness of this technique in comparison to other modalities.
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